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A MICROANATOMICAL STUDY OF THE RESPONSE OF THE
PILOSEBACEOUS APPARATUS OF THE RABBIT'S
EAR CANAL*
GEORGE W. HAMBRICK, JR., M.D.t AND HARVEY BLANK, M.D4
This study was undertaken to evaluate the usefulness of the pilosebaceous ap-
paratus of the rabbit's ear canal for observations of the effects of various agents
on this skin appendage. At this site it consists of a single hair with large com-
plex sebaceous glands in contrast to the multiple hairs with minute sebaceous
glands of furry skin. There are no cerumen glands (apocrine) in the rabbit's ear
canal. For these reasons it was thought that it might compare favorably with
the human pilosebaceous apparatus. Montagna (18, 19) has studied the response
of the epidermis and sebaceous glands of this ear canal to testosterone and podo-
phyllin applied topically. In the present study efforts were made to observe
morphologic changes grossly and histologically and to measure quantitative
changes in sebaceous glands after various influences.
MATERIALS AND METHODS
Albino rabbits weighing approximately five pounds were used in all experi-
ments. To provide adequate exposure of the desired site, a through and through
incision was made in the antero-lateral wall of the ear canal starting distally and
going proximally to the outer edge of the bony canal. The furry external ear skin
was sutured to the skin lining the external canal. Complete healing was allowed
to occur before any experiments were started. (Fig. 1A, B) Ovariectomy through
a midline abdominal incision was carried out in young, virgin rabbits six weeks
prior to beginning hormonal therapy.
Specimens of skin were obtained by means of a 6 mm. punch usually extending
through the cartilage of the ear to the connective tissue of the external ear skin.
Tissues were obtained prior to experimental procedures and at intervals there-
after from both ear canals at approximately the same sites.
The biopsy specimens were used to make routine vertical sections after chro-
mate solution or Rossman's solution fixation, frozen sections for lipid stains, and
whole mounts for measurement studies. Whole mounts were prepared by strip-
ping the skin with attached connective tissue from the underlying cartilage with
a small forceps and mounting the skin in glycerin. It was not necessary to sepa-
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FIG. 1. A. Normal rabbit ear. B. Rabbit ear of A after surgical division to provide ex-
posure of ear canal skin. C. Nonfurry hairs embedded in epilating wax after removal from
ear canal. D. Vertical section through normal pilosebaceous apparatus of ear canal. The
diameter of the glands parallel to the skin surface is approximately 3 times the vertical
hickness. II. and E. X200.
rate the epidermis from the dermis for adequate visualization of the piloseba-
ceous apparatus (7).
Hematoxylin and eosin staining was performed on most specimens; lipid stains
included Nile blue sulfate, Sudan black B, Sudan III, and Sudan IV; toluidine
blue and periodic acid-Schiff staining were accomplished using routine methods.
Whole mount preparations usually were not stained, but were examined by
direct, darkfield, or polarizing light microscopy.
For purposes of measurement, photographs of the whole mounts in darkfield
illumination were made at a magnification of 21 times. Contact prints of the
negatives were made; the areas representing pilosebaceous structure were cut
from the print and weighed. The weight of the image of the pilosebaceous appa-
ratus on photographic paper was a measure of the area of the gland parallel
B
-
-___•s_. .
UR  I I L Y
ic. 1. A. Normal rabbit ear. B. Rabbit ear of A after surgical division to provide ex-
 i  il ti  ax after re oval fro
t, t r s f the \v l  nts in darkfield
\v
-'_4_. .t'
I
PILOSEBACEOUS APPARATUS OF RABBIT EAR 187
to the skin surface. As seen in cross-section (Fig. 1D, SC) the image so obtained
(Fig. 5A, 6C) was a satisfactory measure of the gland size, because the horizontal
diameter is much greater than the vertical diameter of this complex sebaceous
gland. Enlargement occurs primarily peripherally because the structures overlie
a dense collagen layer. Eight to 15 pilosebaceous structures were measured from
each specimen and were unselected except for their completeness in the print.
At a magnification of 21 times with the equipment used, 4 mg. of photographic
paper was equivalent to 1 mm.2 of gland.
In the x-ray experiments male rabbits were used. The factors were T.S.D.
14 cm., 60 kv., 20 ma. with a half-value layer of 0.6 mm. of aluminum. In the
first experiment by means of a cone 100 r were given weekly to a 2.5 cm.2 area
marked with indelible ink in both ears of 4 animals for 11 weeks. In the second
experiment a single dose of 500 r or 1000 r or 2000 r was given to two animals
each. The entire right canal was treated through a large cone and the left canal
was shielded. Wax* epilation of both ears preceded x-ray therapy by 8 days
(Fig. 1 C).
Penta and hexachloronaphthalene (Halowax 1014)t as a 3 to S per cent (satu-
rated, room temperature) solution in acetone was applied in two cc. amounts
with a dropper to the right canal of 12 male animals at one or two day intervals
for periods of 5 days to 6 weeks; the left canal was treated with the same volume
of acetone or with a saturated solution of naphthalene in acetone as a control.
Testosterone propionate was given to male animals in doses of 10 mg. daily
for 3 weeks. Progesterone, 20 mg., or 17-hydroxyprogesterone4 20 mg., or
testosterone propionate, 10 mg., daily was given to ovariectomized rabbits for
3 weeks. Peanut oil in a comparable volume was given to control animals. In
the experiments with ovariectomized rabbits, wax epilation of the right canal
was performed 8 days prior to initial biopsy and beginning therapy; the left
canal was not epilated.
RESULTS AND COMMENTS
Normal Microanatomy
Division of the wall of the canal provided adequate permanent exposure of
the ear canal skin. Its smooth skin with single hairs contrasts with the furry
skin. (Fig. 2E).
The epidermis is normally composed of 5 to 8 cells, and rests on a slightly
undulating basement membrane which is strongly positive with the periodic
acid-Schiff stain. Normally in vertical sections, there are no downward projec-
tions of the rete as found in human skin (19).
The pilosebaceous apparatus is located within the dermis and does not extend
into the dense layer of collagen situated immediately above the cartilage. There
is no panniculus carnosus in this skin. The hair is usually non-medullated and
*
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FIG. 2. Normal responses to surgical procedures. A. Keratin cysts formed at sites of
punch biopsy and incision of the ear. B. Vertical section through keratin cysts showing
keratinization in early cyst formation (lower right) and two formed cysts. H. & E. X200.
C. Vertical section showing connection of a keratin cyst to the epidermis x600. I). Kent-
tinization of epidermal cells in early cyst formation deep in the dermis x600. E. Tuft of
furry hair which appeared in the ear canal at site of punch removal of skin. (Normal single
hairs of this area are below.) F. Section through hair tuft of Eshowing multiple hairs and the
top edge of a keratin cyst. X200.
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leaves the follicle at an acute angle to the skin pointing posteriorly (Fig. 2E).
The greater the distance from the bony meatus the greater the number of hairs
and the coarser the hairs are. The opposite is true of the sebaceous glands, that
is, the nearer to the meatus the larger the number of the glands. The hair bulb
is often located at some distance laterally but at the same depth in the skin as
the sebaceous gland. This is readily observed in the anagen and catagen stages
of growth. Within the whole mounts, the majority of hairs were seen to be in
the same stage of the hair cycle at a given time. Removal of the hair (usually
in telogen) was easily accomplished by application of epilating wax, which after
removal from the skin, contained on its undersurface a forest of club hairs.
(Fig. 1 C) Eight to 10 days after epilation, the hairs were in anagen; grossly,
hair regrowth was seen on the 14th or 15th day; 30 to 32 days after epilation,
repeat whole mount preparations revealed the hairs to be uniformly in the
telogen stage (21).
The sebaceous glands form a dense bed in the dermis each associated with a
single hair. These are composed of many acini distributed evenly in a circular
manner with the follicular orifice centrally located. These acini empty into small
ducts which fuse to form 4 or 5 large sebaceous gland ducts. The latter either
empty into the follicular infundibulum or directly through the epidermis adja-
cent to the follicle. The epidermis of the terminal larger ducts and follicular
canal regularly undergoes keratinization. The acini of the glands are composed
of large central cells laden with lipid surrounded by smaller and flattened periph-
eral cells. Nile blue staining results in pink staining of the center of the acini as
well as of the contents of the ducts; blue staining is present in the peripheral
sebaceous cells. Sudan III, Sudan IV or Sudan black B, stain the entire acinus
and ductal contents diffusely. Anisotropic lipids are present in the periphery of
the acini and in the ducts (15). A sebaceous gland cycle comparable to the hair
cycle was not observed in animals in which a mechanically induced hair cycle
was initiated (12).
Response to Surgery
Wounds resulting from the 6 mm. punch healed within 10 days with first
evidence of epithelial growth from the periphery of the wound. As early as two
weeks after biopsy small pinpoint, white to yellow papules were noted in the
scars (Fig. 2A). These were located centrally and peripherally in the scars as
well as in the incision of the antitragus and gradually increased in size to a
maximum of 2—3 mm. Approximately three-fourths of all wounds were produc-
tive of these lesions. Microscopically the papules were seen to be keratin cysts
of varying size (Fig. 2B, D, F); no evidence of sebaceous gland cell differentia-
tion was found; stains for lipid failed to reveal any more staining than in the
epidermis proper. In some of the cysts a connection with the epidermis could be
found on serial sectioning (Fig. 2C). In others, (Fig. 2D) usually the smaller,
no attachment to the epidermis was detected. It is probable that these cysts,
clinically like milia, resulted from epidermal downgrowths into the dermis in
response to the stimulus for wound healing with some islands of epidermis be-
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coming detached. It is unlikely that any previously existent pilosebaceous
apparatus was involved in their formation (9, 17).
A second phenomenon in the process of healing was the development of tufts
of furry hair within 4 to 5 weeks at the site of biopsy (Fig. 2E). These tufts
were often near keratin cysts but were less frequent than the cysts. The tufts of
hair were centrally located in the scar. The defect made by the punch in these
animals always extended to the subcutaneous tissue of the skin of the outer side
of the ear. The connective tissue from the outer skin grew into the base of the
biopsy defect. Medullated multiple hairs (fur) were seen in the sections rather
than the single non-medullated hairs normally present in the skin of the ear
canal (Fig. 2F). These were commonly located in the center of the scar and no
increase in number of canal hairs was evident at the edge of the scar. These fur
tufts probably arose from hair bulbs which were originally in the skin of the
outer surface of the ear. One animal receiving 2000 r to the right ear developed
a small tuft of hair within 5 weeks after therapy at the biopsy site.
Response to X-rays
In the first experiment of 100 r per week for 11 weeks there was no evidence
of dermatitis during or after the treatment through the 135th day. Histologically
the epidermis and pilosebaceous structures remained normal. Whole mount
preparations showed no decrease in size of the sebaceous glands; on the contrary
there was the same normal increase in size of the glands in the second specimen
from all animals and subsequent biopsies revealed maintenance of this increase
(Fig. 3). Epilation did not occur as telogen hairs were present in all specimens,
throughout the 135 day period. These results may be compared with the lack
of response of acne lesions to x-ray in the controlled study of Crissey
and Shelley (4).
In the second experiment single large doses of x-ray were administered. After
500 r in a single dose there was no evidence of dermatitis or delay in wound
healing. The animals receiving 1000 r or 2000 r as a single dose showed edema,
mm2
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FIG. 3. Growth curve of rabbit aural sebaceous glands receiving fractional x-ray expo-
sures. The normal growth increment of approximately 30% per month (see Figs. 5, 9) does
not appear to have been affected. Eight ears of 4 rabbits were treated and each point is the
average size of the glands in one biopsy.
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FIG. 4. Effect of single exposures of x-ray on rabbit aural sebaceous gland size. There were
2 rabbits in each group; the untreated ears of the same animals served as controls.
erythema, and scaling with a delay in healing of one to three weeks respectively.
Epilation of the external furry skin of the ear was noted following 2000 r on the
21st day after treatment. Whole mount preparations on the 30th day revealed
hair growth to have reached the telogen stage in the 500 r and 1000 r treated
animals. No significant decrease in size of the sebaceous glands was detectable.
In those treated with 2000 r sebaceous g'ands were practically destroyed and
hairs were not present in most of the follicles. (Fig. 4) There was accentuation
of the duct of the follicles and sebaceous glands, but only a few acini of the gland
remained. (Fig. 5A, B) These results are in approximate agreement with those
of Borak who found the lethal dose for sebaceous g'ands to be 1200 r (2). In
the present study there were no change microscopically from the normal control
in the 500 r treated; minimal dermatitic changes in the 1000 r treated; but in
the 2000 r treated, thickening of the epidermis with abnormal keratinization,
edema of the dermis, capillary dilatation, and hemorrhage were evident. The
follicular or sebaceous gland duct epidermis was greatly thickened and no
sebaceous gland acini were present in most sections. (Fig. SC, D).
Response to Chloronaphthalene
"Halowax 1014" is a mixture of penta and hexachloronaphthalenes with a
tota' chlorine content of approximately 60 per cent. It has been a potent "ac-
negen" in industry (14, 24) as well as a severe systemic poison (3). Following
the application of a 3 to 5 per cent (saturated) acetone solution of this material
to the ear canal daily, slight erythema, scaling, and follicular accentuation
became evident by the third day. (Fig. 6B) The control ear did not develop
this picture after application of either acetone or a saturated naphthalene acetone
solution (Fig. GA).
Whole mount specimens of the ear canal skin within the first days of applica-
tion demonstrated a striking decrease in the number and size of the sebaceous
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FIG. 5. Response to x-rays. A. Whole mount of normal ear canal skin as seen from above,
showing large sebaceous glands. Fresh tissue cleared in glycerin. Darkfield, X75. B.
Same as A 3 weeks after single exposure to 2000r. C. Section through normal pilosebaceous
apparatus before x-ray treatment X200. 1). Pilosebaceous apparatus 3 weeks after single
exposure to 2000r, revealing epithelial hyperplasia with cyst formation, disappearance of
sebaceous glands and thickening of the dermis. X200.
gland acini, although normal hairs remained in the follicles. (Fig. 6C, ID) With
the fat stains the diminution in lipid present in the pilosebaceous structure was
evident.
Microscopically at the end of 48 hours after beginning application of the
material hyperkeratosis, thickening of the epidermis due to an increase in
number and size of cells and an increase in the number of fusiform cells of the
epidermis, with rete downgrowths were apparent. (Fig. 7A, B) These changes
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FIG. 6. Response to chloronaphthalene after topical application. A. Canal of control ear,
treated with acetone for 5 days. B. Ear canal treated with 3% chloronaphthalene in acetone
for 5 days showing slight dermatitis and follicular accentuation. C. Whole mount of skin
from A above, showing normal pilosebaceous structure, darkfield, X75. D. Whole mount of
skin from ear of animal shown in B above, showing destruction of sebaceous gland acini,
darkfleld, X75.
¼a
. 6. Response to chloronaphthalene after topical application. . Canal of control ear,
FIG. 7. Response to chloronaphthalene, topical application, as seen in H. and E. sections.
A. Ear canal skin with underlying collagen and cartilage, normal. X75. B. After 3 days of
daily treatment, great thickening of surface and follicular epithelium with the appearance
of accentuated rete in the epidermis and the decrease of sebaceous gland acini. The dermis
is also thickened but the underlying cartilage is unchanged. X75. C. Higher magnification
of B illustrates hyperplasia of the epidermis proper forming rete downgrowths, hyperplasia
and hyperkeratosis of follicular epithelium and a diminution of sebaceous glands. X200. D.
Treated every other day for 2 weeks. Changes similar to those in Cbut now the sebaceous
glands are absent. X200. E. Treated every other day for 6 weeks, specimen taken 6 weeks
after cessation of treatment. Follicular plugging and cyst formation are prominent. The
rete pattern is diminished. X75. F. Two months following cessation of treatment, with some
follicular hyperkeratosis but a return of sehaceous glands. X200.
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were greatly accentuated in the follicle or sebaceous gland duct epithelium. The
number of and size of the sebaceous gland acini were greatly decreased. (Fig. 7C).
Dermal thickening was appreciable. Glycogen was not demonstrated in the epi-
dermis normally or in the treated skin. At 72 hours and at 5 days the process was
more advanced; after two weeks, there was little sebaceous gland tissue remain-
ing (Fig. 7D). If application was discontinued after 4 or 5 days, there was a slow
and gradual return to the normal epidermis over the next 6 weeks; sebaceous
glands reappeared (16). (Fig. 7F). If prolonged application was carried out, the
epidermal changes progressed; large follicular keratotic masses appeared and
epilation of the hair occurred, (Fig. 7E) but regrowth of hair was not prevented.
Keratin cysts were no more numerous in the treated ear than in the control ear.
After prolonged application of naphthalene or acetone over a 6—8 week period
the skin of the control ears developed minimal epidermal thickening and slight
follicular accentuation. This never approached the severity of the chloronaphtha-
lene treated ears.
These observations which confirm and extend the work on the pinna of the
rabbit's ear by Adams and coworkers (1) may be compared with the reports of
changes in human skin following industrial exposure to chloronaphthalenes
(11, 14, 24). In rabbit and in man, epithelial hyperplasia and hyperkeratosis is
pronounced particularly of the hair follicle which becomes dilated and filled
with a keratinous plug (comedo). It is of interest that cutaneous hyperkeratosis
(X disease) in cattle has been ascribed to exposure to chloronaphthalenes (6).
The response of the rabbit under the conditions of the present experiment reveals
some differeices from the findings in man. Sebaceous glands of the rabbit de-
generate but fail to do so in man (25). Keratinous cysts in large numbers are
characteristic of the disease in man (24) but were not increased in frequency in
the rabbit experiments.
Response to Progesterone 1 7-Hydroxy progesterone, Testosterone
Following the parenteral administration of testosterone, 10 mg. or proges-
terone, 20 mg. or 17-hydroxyprogesterorie, 20 mg., daily for 3 weeks to ovariec-
tomized rabbits, histologic study of the skin of the ear canals failed to reveal
thickening of the epidermis or an increase in the number of mitoses present as
compared with the findings in the control animals receiving peanut oil by in-
jection. This is in contrast to the study of Montagna and coworkers (18, 19)
who found thickening and increased metabolic activity of the epidermis and
pilosebaceous apparatus following topical testosterone therapy to the same site.
That these changes in part may have been due to the vehicle or mechanical
stimulation is suggested by the fact that similar changes were noted in control
animals anointed with olive oil. In similar experiments (20) using the furry skin
of rabbits, an increase in size of the sebaceous glands without an increase in
thickness of the epidermis was noted following inunction of testosterone.
Data concerning the measurement of sebaceous gland area in whole mounts
(Fig. 8) from these hormone-treated animals are presented in Table I. The per-
centage increases in gland area as a direct measure of gland size are found in
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FIG. 8. Response of sebaceous glands to systemic administration of testosterone as seen
in glycerin-cleared, fresh whole mounts of skin, darkfield X50. A. Control specimen. B.
After 3 weeks of testosterone, 10 mg./day.
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FIG. 9. Hormonal effects on the size of rabbit aural sebaceous glands. The glands increase
by approximately one-third per month as a result of normal growth.
Fig. 9. The normal growth increment of approximately 30 per cent was evident
in both ears of the control animals. No consistent difference was noted during
the 3 weeks in change of size of sebaceous glands in the skin of the right ear
canal in which an artificially induced hair cycle was present as compared with
the change of those in the skin of the left canal in which a new hair cycle was
not initiated. Testosterone propionate in normal males and ovariectomized
females resulted in a significant increase of 55 to 58 per cent. (Fig. 8) These
results are comparable to those previously reported (8, 13, 22, 23). Progesterone
and 17-hydroxyprogesterone in ovariectomized females resulted in an increase
no greater than that present in the control animals. Ebling (5) was unable to
elicit any effect of progesterone on sebaceous glands in rats after administration
of 0.1 mg. or 0.5 mg. daily for one month. On the other hand, Haskin and co-
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TABLE I
Area of rabbit aural sebaceous glands in mm.2 before and after 3 weeks of administration of
hormones
Controls Normal Progesterone, 170H Progesterone, Testosterone, T N 1and Castrate Castrate Castrate Castrate estosterone, orma
Before After Before After Before After Before After Before After
3.8* 6.5 5.8 7.3 3.8 5.8 4.3 7.5 3.5 5.8
4.3 7.3 5.8 8.8 3.8 5.3 5.8 7.8 5.8 7.0
5.0 9.0 6.5 7.8 3.8 4.8 7.3 8.3 6.3 9.0
5.5 9.8 6.5 7.0 3.8 4.5 7.3 8.8 7.0 8.3
6.0 9.3 6.5 7.8 4.5 4.8 8.3 10.5 7.5 14.3
6.5 10.0 7.3 12.0 4.8 5.8 9.5 16.8 7.5 18.3
6.5 14.0 7.3 10.3 7.8 10.5 9.5 17.8 8.3 9.3
7.0 9.5 8.8 13.3 7.8 10.5 9.8 11.8
7.3 7.5 9.8 15.5
7.3 7.5 9.8 20.3
8.0 12.5 10.5 12.0
8.0 7.3 13.3 17.3
8.5 8.0
10.5 11.3
* Each number is the area of an average gland, obtained by measuring all (6—15) of the
whole glands in a single specimen of skin.
workers (8) working with ovariectomized rats have demonstrated a stimulating
effect of progesterone in doses of one microgram daily for one month; large
doses of 10 mg. daily for 15 days produced an average increase in volume of
360 per cent. In further experiments Lasher and coworkers (13) were able to
show that this stimulating effect of progesterone was abolished completely by
previous hypophysectomy and partially by previous adrenalectomy in ovariec-
tomized white rats. Due to the absence of ovulation in the virgin, ovariectomized
rabbit, the pretreatment size of the sebaceous gland of the ear skin is not de-
pendent on the presence of progesterone. It would seem that if the sebaceous
gland of this skin site were sensitive to progesterone, the introduction of moderate
amounts of this hormone would have produced an effect similar to that seen
following testosterone propionate. Moreover, 17-hydroxyprogesterone, a product
of the adrenal with some androgenic properties (10), gave negative results in
our experiments.
SUMMARY AND CONCLUSIONS
1. The smooth skin of the external auditory canal of the rabbit has large
complex sebaceous glands with single large hairs rather than fur, but has no
apocrine (cerumen) glands and therefore offers a useful site for experimental
observations on the pilosebaceous apparatus. In addition, the ease with which
whole mounts of this skin can be prepared simplifies visualization of the hair
cycle or measurement of sebaceous gland size.
2. The healing of a surgical defect at this site frequently resulted in the forma-
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tion of keratinous cysts. Furry hair tufts probably originating from the furry
skin of the external surface of the ear sometimes appeared in the scar sites.
3. Fractional superficial x-ray therapy (100 r/week for 11 weeks) failed to
disturb normal sebaceous gland growth. A single dose of 2000 r caused a de-
crease in sebaceous gland size but induced a hyperplasia of the epidermis, the
follicular epithelium and the sebaceous gland ducts.
4. Chloronaphthalene topically applied in acetone caused a mild dermatitis
but a striking follicular accentuation within 3 to 5 days. The microscopic changes
included: thickening of the epidermis, the epithelium of the follicles and the
sebaceous gland ducts; a severe destruction of the sebaceous gland acini; and
thickening of the dermis. Prolonged application produced hyperkeratosis with
follicular plugging (comedones) and disappearance of sebaceous glands. Gradual
recovery followed discontinuance of application of chloronaphthalenes.
5. Testosterone propionate administered parenterally to male and castrate
female rabbits caused an increase in sebaceous gland size; progesterone and
17-hydroxyprogesterone in castrate females produced no changes differing from
those in the control animals injected nth peanut oil. Neither testosterone nor
progesterone caused demonstrable thickening of the epidermis.
We are grateful to Mrs. Gloria Gordon for her technical assistance in this study.
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DISCUSSION
DR. SAMUEL M. PECK (New York, N. Y.): I wish to thank the presenters for
clearing up a number of problems which we encountered during the last conflict.
In the paper that Louis Schwartz and I presented on occupational acne (Occu-
pational Acne, N. Y. State J. Med 43: 1711, 1943) we presented some of our
histological sections of acne lesions in workers in industry who had been exposed
to the chloronaphthalenes and similar chlorinated compounds. We had sections
which almost duplicated the animal pictures of the authors. However, there is
one point which perhaps could be clarified by later experimentation. In workers
who were exposed to the chlorinated hydrocarbons when they developed the
cyst-like, acne-like lesions they persisted for years. We had the impression from
the presentation that when you had enough concentration of chlorinated com-
pound you might have, as they showed, an actual destruction of the sebaceous
glands, but small amounts actually seemed to stimulate activity. In other words,
as is found so often in physiologic responses, small amounts of a drug stimulate
activity and larger amounts suppress it.
DR. RUDOLF L. BAER (New York, N. Y.): One must be very cautious in
drawing conclusions from the results of studies in animals regarding the events
in human beings, even from such beautiful studies as those of Drs. Hambrick
and Blank. I was reminded of this when they stated that they found no decrease
in the size of the gland unless they administered 2,000 roentgen units.
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In experiments which were carried out by Dr. Prose, Herrmann and me (J.
Invest. Dermat. 19: 227, 1952), it was shown, however, that in human beings
with acne vulgaris even a few superficial roentgen ray treatments, 85 r each,
given at weekly intervals sufficed to reduce the activity of the sebaceous glands,
as expressed in the amount of ether soluble material found on the skin surface.
As a matter of fact the decrease became evident usually after the 4th treatment,
and seemed to coincide with the onset of clinical improvement.
DR. FRANK II. CORMIA (New York, N. Y.): I would like to bring out one
point. Some fifteen years ago I was doing some work on the effect of x-rays on
rabbit skin and found that the comparable dose of x-ray in the rabbit was about
four times that in humans. For example, the erythema dose was in the nature of
1600 r. I would like to confirm what Dr. Baer has stated about the impossibility
of transferring these experiments as they now stand to humans. Nevertheless,
they suggest that x-rays as conventionally administered in patients with acne
have probably only a partial and incomplete effect on the activity of the seba-
ceous glands.
DR. STEPHEN ROTHMAN (Chicago, Ill.): I noticed that in these experiments
the sebaceous glands of the control animals have shown considerable growth
during the experimental period. I wonder how the presenters account for such
growth in adult animals. That progesterone was not found to stimulate these
structures may be due to the fact that the animals were not castrated. The
growth-stimulating effect of progesterone on sebaceous glands in the castrate
female rat has been proved beyond doubt in a great number of experiments in
our laboratory.
DR. GEORGE W. HAMBRICK, JR. (in closing): We wish to thank Drs. Baer,
Peck, Cormia, and Rothman for their discussion. It was not our intention to
transfer these results to human sebaceous glands. Our purpose was to determine
the usefulness of the skin of the rabbit's ear canal as an experimental site for
such observations. Our results, however, with these pilosebaceous apparatus are
in partial agreement with those of Borak who found that a single exposure of
1200 r was necessary in order to destroy the human sebaceous gland almost
completely.
We are unable to explain the discrepancy between the results of Dr. Rothman
and his group and our results with progesterone therapy. Their studies were
made using the sebaceous gland of the furry skin of the castrate white rat, whereas
our studies involved the gland of the non-furry skin of the ear canal of the castrate
albino rabbit. The initial size of the sebaceous glands in the two studies was not
comparable as we were dealing with a huge complex gland composed of many
acini. The increase in size of approximately 30 per cent during the 3—4 weeks
period in the control animals probably represents normal growth. Although the
hair cycle was controlled by wax-epilation prior to experimentation, a definite
sebaceous gland cycle was not detected by our measurements of gland size.
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